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1. Scope

This document provides changes and corrections to the following document files:

WAP-169-WTA-20000707-a

WAP-169_102-WTA-20010206-a

It includes changes from the following change requests:

CREC-WTA-MOTOROLA/NOKIA/ERICSSON-29-Nov-2000, Event handling
CREC-WTA-ERICSSON-01-Sep-2000-5, user agent behaviour
CREC-WTA-ERICSSON-15-Feb-2001-1, removing storage space requirements
CR-WTA-PHONEDO-02-MAR-2001(Event Handling)

2. Notation

In the subsections describing the changes new text is underlined. Removed text has strikethrough marks. The presented
text is copied from the specification. Text that is not presented is not affected at all. The change descriptions may also

include editor’s notes similar to the one below. The notes are not part of the actual changes and must not be included in
the changed text.

Editor's note: Framed notes like these only clarify where and how the changes shall be applied.

0O 2001, Wireless Application Protocol Forum, Ltd.
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3. Event Handling

3.1 Change Classification

Class 3 — Clerical Corrections

3.2 Change Summary

The current WTA spec is ambiguous with regards to handling of events as evidenced by questions posed to the WTA
mailing list that indicate there are differing interpretations of the process that a WTA user agent must follow regarding
WTA events. Unfortunately, a full understanding of the WTA user agent is unclear from reading of the WTA spec
alone and such confusion will aimost certainly lead to incompatible implementations resulting from devices that exhibit
different behaviours.

This change proposes that the section on Event Handling be modified to make it more precise and complete with the
intention of helping ensure interoperability. This change does not propose any changes to the accepted or understood
behaviour of the WTA user agent, hence it is proposed as an Editorial change.

3.3 Change Description

Editor's note: Changes in chapter 4 includes added, removed or changed definitions to be consistent with other
proposed changes.

Section 10 Event Handling: The description of WTA user agent behaviour with respect to event handling is modified to
make the text more pricise, to clearly separate requirements from examples, and to make the description consistent with
the WML spec (use of terminology, etc).

Annex 2 — Static Conformance Requirements. The subsection describing SCR items related to event handling is
updated.

Annex 3 — Using Events: This annex describes serveral behaviour that a content devel oper must be aware of .

| Editor's note: On page 7.

4.1 Definitions

tmphicit-\ariablesEvent Parameters - arevariables that are-created-by the user-agent-convey data specific to a WTA
event instance and can be accessed using WTA-WML as-aresult-of a\WTA-eventreception.

Femporary-L ocal Blndlng aWTA event binding that is specified using WTA-WML content.

WTA Event - ab al y
networkthe repreﬂentatlon of a network event eg.an t-neeml-ng-l ncoming caII as conveved to the WTA user aqent

Network Event — An event or activity related to the mobile network, for example an itncoming c€all, which occurs
outside of any WTA context-but-and which ismay be conveyed to the WTA user-agent in the form of aWTA event
and subsequently processed withinaWTA context.

| Editor's note: On page 32.

10. Event Handling

0O 2001, Wireless Application Protocol Forum, Ltd.
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10.1 Description

A mobile device detects and responds to network events. Examples of network events are an incoming voice call and
receipt of a network text message. How the network event occurs and is generated or detected is outside the scope of
WTA.

Within the WTA framework, a network event may be conveyed to the WTA user agent asaWTA event; all network

events are not conveyed since some network events do not have an equivalent WTA event: and -some network events
which do have equivalent WTA events may be associated with processing which is out of the scope of the WTA user
agent (see section 5.1.1 The WTA and WAE User Agents).

The WTA user agent subseguenthy processes each WTA event according to the current WTA context. Typically, an
author will bind atask (e.g., go) to aWTA event type [WML]. When the event occurs, the task bound to the event type
isinvoked. Using this mechanism, the author can control the responsesto WTA events and thus implement the WTA
service as desired.

10.2 Event Bindings

A WTA user agent may respond to aWTA event using two different methods: local bindings and global bindings.

A local binding associates aWTA event type with atask that applies to the current (or active) card. A local binding is
similar in form and function to aWML intrinsic event binding. It is specified using the WTA-WML onevent element
where thet ype attribute specifiesthe WTA event type (see [WML] for more information on event bindings and see
[WTAI] for alist of WTA event types).

The following example shows acard, ¢ 1, that has alocal binding between an Incoming Call event (i.e., wt aev-
cc/ic)andago task:

<wt a- wm >
<card id="c1">
<l-- setup a local binding for an inconming call -->
<onevent type="wtaev-cc/ic"> <go href="#c2"/> </onevent >
Waiting for a call.
</ card>

<card id="c2">

<l-- an inconm ng call was detected, so display a nessage -->
You have a call.
</ card>

</wta-wr >
Local bindings can be defined in card and templ ate elements. Card-level bindings can shadow template-level bindings.
Scope and shadowing semantics of local bindings (i.e., theonevent element) are defined in [WML]. Local bindings
may not be invoked under certain conditions (see section 109.6 below).

In the absence of alocal binding, the user agent may check (see section 109.6) the set of global bindings. A global
binding associatesa WTA event with a URL that is fetched and processed. A global binding is specified usinga WTA
channel element with the URL specified inthe hr ef attribute of thefirst r esour ce element (see section 8 for
more information on WTA channels and the repository). For example, aglobal binding to an Incoming Call event
would use:

<channel maxspace="1024" channelid="1nconming Call Handler"
Eventltdeventi d="wt aev-cc/ic">
<title>ncoming Call Selection Service</title>
<resource href="sonmeDeck. wr #sonmeCar d" >
</ channel >

Local bindings hide global bindings while the local bindings are in scope.

10.3 Event Parameter Reference

WTA events contain data specific to each event instance. During WTA event handling, the WTA context is updated
with these event parameters so that the content author may access them. The WTA event parameters are accessed left to

0O 2001, Wireless Application Protocol Forum, Ltd.
All rights reserved
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right using an indexing notation. The following syntax is used to substitute an event parameter into a card or deck (see
[WML] for definitions of conv and di gi t):

eventvar = ( "$" eventvarnane ) |
"$(" eventvarnane ( conv )? ")" )
eventvarname = ( digit )+

Thus, when aWTA context is updated with WTA event parameters, the variable named "0" contains the first event
parameter and is referenced using the notation "$0", the variable named "1" contains the second and is referenced using
"$1", etc. Any reference to anon-existent WTA event parameter is resolved with the empty string according to rules
defined in [WML].

Event parameters can be used as any other WML variables and are subject to the same constraints (with the exception to
their syntax). Event parameter references are legal anywhere variable references are legal in [WML]. Event parameters
are read-only so they cannot be the target variable for an element that could attempt to change their value. For example,
the followi nq are not aIIowed setvar with name = “1"; select with name or iname = “1"; or input with name=“1"-and

: However such state may be

change-when-anew-event-arrives-Since a sub%quent WTA event will overwrlte the event parameters authors shoul d
copy the event parameters into traditienal- WML variables to prevent loss of the values.

10.4 Stable State

A WTA user agent isin a stable state when it has no context or when all of the following conditions are met:
e Itisnot processing aWTA event (as described in section 10.6)

e Itisnot “processing content” (e.g., parsing WTA-WML, rendering WTA-WML, executing WML Script, executing |
aWML Script library)

« Itisnot establishing bindings for the current context

e Itisnot navigating or transitioning between cards or between decks

10.5 Event-based Invocation and Access Control
According to [WML], theaccess element of aWML deck (and hence also aWTA-WML deck) specifies access |

control information for the entire deck. It containsdonmai n and pat h attributes that specify which other resources
(e.g., WTA-WML decks) may access the deck. That is, access control for atarget deck isimposed in terms of the |
resource from which the navigation is being made. The referring resource isidentified by its URI.

Whenever aWTA user agent navigates to a resource that was the result of alocal binding, the user agent must enforce
theaccess element of the target deck using the URI of the referring card. That is, the referring resource is the card
that contains the local binding.

Whenever aWTA user agent navigates to a resource that was the result of aglobal binding, the user agent must
establish a new context and enforce theaccess element of the target deck using the URI of the channel specifying that
global binding. That is, the referring resource is the channel document that contains the global binding. If the channel
does not have an associated URI, then the user agent must fail the access request

10.6 Event Handling Process

A single WTA user agent instance must not allow more than one WTA context to exist at atime; itis |IIegal foraWTA
user agent to have multiple concurrent WTA contexts. e

0O 2001, Wireless Application Protocol Forum, Ltd.
All rights reserved
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The step-by-step process below describes the reference model for handling of WTA events by the WTA user agent. All
WTA user agents must implement this process, or one that is indistinguishable from it. The WTA user agent must not
begin processing of any WTA event unlessit isin a stable state as defined in section 109.4. |f the \WFA-user-agent
receivesaWT-A-event-a network event which has acorrespondl ng WTA event occurs while the WTA user agent isin
an unstabl e state, i#the implementation should delay processing of the WTA event until itthe WTA user agent isina
stable state. Anv del aved WTA events and must eventual ly be processed thedelayed—W—'FArevtents in the same order as

If the WTA user agent can not guede-handle-the start processing aWTA event due to, e.g. resource limitations, e-g—f
theeventqueuetstu”— the WTA user agent mustMUSTMAY AY terminate the current context. andtlashtheMAreqtent

enethapeausedrtkteexeepttetreendtttea How |t is deC| ded that the WTA user aqent is not abIe to start processing a

WTA event, and how delayed events are taken care of when the current context is terminated, is implementation
dependent. It is also up to the implementation when to resume delivery of WTA events to the WTA user agent.

This s the step-by-step process:

1. If thereisno WTA context, go to step-lt.

3:2. Ifthereisalocal binding for the WTA event ...
a. Removeadl WTA event parameters from the current WTA context.
b. Update the current WTA context with the WTA event parameters, if any, as defined in section 109.3.

¢. Invoke the task associated with the local binding using the current WTA context (see [WML] for more detail
on processing tasks).

d. If theinvocation succeeds, go to step-gﬁ.

e. If theinvocation fail

i) Terminate the current WTA context. Remeove the WTFA-eventparametersfrom-the current- \WTA

iv) Go to step fb.
4.3. If the current WTA context is protected, it must remain unaffected...

a  goto stepFp.

54. If thereisaglobal binding for the WTA event ...

0O 2001, Wireless Application Protocol Forum, Ltd.
All rights reserved
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Terminate the current WTA context, if any, as defined in section 7.

)

Create anew WTA context as defined in section 7. The new context becomes the current WTA context.

=

Update the current WTA context with the WTA event parameters, if any, as defined in section 109.3.

d. Usingthe current WTA context, process the content indicated by the URI specified in the hr ef attribute of
thefirst r esour ce element in the channel associated with the event. (See [WML] for more detail on
processing content.)

e. If the invocation succeeds, go to stepBp.

f. If theinvocation fails...

i) Terminate the current WTA context.

i) Go to step fb.
6.5. The WTA context, if any, may be terminated as defined in section 7.
7Deferthe network-event to-the default MM
8.6. End of processing of the WTA event.

This processisillustrated in the following flowchart:

0O 2001, Wireless Application Protocol Forum, Ltd.
All rights reserved




WAP-169_104-WTA-20010508-a, Version 08-May-2001

Page 10 (20)

WTA context

Y

i

Y _“Local binding N

4

Remove
WTA event
parameters
from current
WTA context
Update WTA
event
parameters
within current
WTA context
Invoke local
binding task

Invocation
successful?

exists?

exists?

Terminate current
WTA context

Y

h 4
1

A

End

WTA context
protected?

N

Y

current WTA
context, if any
Create new
WTA context
Update WTA
event
parameters
within current
WTA context
Invoke global
binding

Invocation
successful?

Global binding

W
Terminate

Terminate current

WTA context

N

0O 2001, Wireless Application Protocol Forum, Ltd.
All rights reserved



WAP-169_104-WTA-20010508-a, Version 08-May-2001 Page 11 (20)

WTA context
exists?

WTA context
trusted?

Local binding
exists?

Remove WTA
event parameters
from current WTA

context

WTA context
protected?

Update WTA
event parameters

within current Global binding

exists?

WTA context
Invoke local Terminate current
binding task WTA context, if any
Create new WTA
context
Invocation Update WTA event

parameters within
current WTA context

successful?

Remove WTA

event parameters Invoke global
from current WTA binding task
context

Restore previous
WTA event
parameters into
current WTA
context

Invocation
successful?

Do WML Task Terminate current
Execution Failure WTA context

Y

Defer network
event to default |——
MMI

End

Figure1-WTA Event Handling Flowchart

Annex 2 — Static Conformance Requirements
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A 2.1.6 Event Handling

Item

Functionatity

Status

Requir ement

WTA_EV-C001

Network-events-are transformed-to-WTA
events:

WTA--EV--C-001

The WTA user agent respondsto WTA
events using local and global bindings.

=
o
N
<

WTA_EV-C007

Supportfor-the use-of- the WTA-WML
onevent-element with WTA-eventsto
el bin

WTA-—EV-—-C-002

A local binding is specified using the
WTA-WML onevent element.

©
[N
I<

WTA-—EV-—-C-003

Scope and shadowing semantics of local
bindings are as defined for WML.

=
o
N
<

WML:MCF
(WML-08)

WTA_EV-C008

Support-the- use-of channelstorepresent
lobal dlinos,

WTA--EV--C-004

A global binding is specified using aWTA
channel element.

WTA_EV-C009

Suppertfor-event parameters-and-event
fereneine S e ind ion.

WTA-—EV-—-C-005

A WTA event parameter is referenced
using an indexing notation.

=
=
w
<

WTA-—EV--C-006

A reference to anon-existent WTA event
parameter isresolved as defined in WML.

=
o
w
=

WML:MCF

WTA-—-EV--C-007

WTA event parameter references are legal
anywhere variable references are legal in
WML.

=
o
w
<

WML:MCF

WTA-—EV--C-008

A WTA event parameter is read-only-and
cannot-bethe target-of a setvar-element.

=
o
w
=

WTA-—EV-—-C-009

When navigating as aresult of alocal
binding, the WTA user agent enforces the
WML access element of the target deck
using the URI of the referring card.

=
o
ol
I<

WML:MCFE

WTA--EV--C-010

When navigating as aresult of aglobal
binding, the WTA user agent enforces the
WML access element of the target deck
using the URI of the channel specifying
that global binding.

WML:MCFE

WTA--EV--C-011

Itisillegal for asingle WTA user agent to
have multiple concurrent WTA contexts.

0 2001,

10.6 M
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handling process.

Item Functionality Reference | Status Requirement
WTA--EV--C-012 The WTA user agent only processes WTA | 10.6 M
events when in astable state.
WTA--EV--C-013 The WTA user agent processes WTA 10.6 M
eventsin the same order asthey were
received.
WTA-—-EV-—C-014 The WTA user agent terminates the current | 10.6 M
context if it cannot handle WTA events due
to e.q. resource limitations.
WTA-EV-C002 Order-of-precedence when-processing-a 10:2 M
WTA-event:
WTA-EV-C003 Supportfor-interruption-of a\WTA-context. | 10.21 M
WTA-EV-C004 Interrupted-contextisterminatedHf-thereis | 1021 M
Lol o hod | _
lobal bingi . ol bact
standard- MM-is used-
WTA-EV-C006 tnterrupted-contextisresumed: 1021 o
the standard- MM~
il : | I
WTA-—EV--C-015 The WTA user agent implementsthe event | 10.6 M

Annex 32 - Using Events

This annex isinformative only. It describes implementation aspects that aWTA content devel oper should consider
when writing WTA servicesthat use WTA events. The Ftwo of-the WTA models in-presented in this Annex are
specific, distinct, and extreme approaches to implementing WTA services; the content developer is advised to mix the
two approaches as appropriate.

A 32.1 Sharing Data

Authors should consider the limitations of sharing data when constructing applications. Consider an application that
has no local bindings but rather uses global bindings for all events as depicted in In that diagram, a box
represents a WML card and the arrows show navigation between cards (and possibly decks). The WTA application can
thus be thought of as a sequence of card navigation resulting from user interaction, inherent events (e.g., timeouts) and

WTA events.

0O 2001, Wireless Application Protocol Forum, Ltd.
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o

WTA
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Eventld= /
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WTA
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Eventld= i ’
nwtaev-ce/cl” —Call Cleared—b(:

Figure 2 — Application Model Using Only Global Bindings

Asdepicted in the figure, each global binding may result in a number of cards being rendered as the application
executes. However, when aWTA event occurs, anew global binding isinvoked and this resultsin a new context
according to the event handling process (see Section 109.6).

Since all context dataislost in the new context, data (e.g., call ids, caller info, and user inputs) can not be shared
between the different phases of the single application, i.e., between Context #1, #2, and #3 in the figure.

A 32.2 Event Handler Lifetime

Authors should consider an application's lifetime when constructing applications. Consider an application that has only

one global binding and uses local bindings to navigate between cards as depicted in The WTA application can
still be thought of as a sequence of card navigation resulting from user interaction, inherent events (e.g., timeouts) and
WTA events.

Channels > \ \
Eventld= . - 4
—Incoming Call—p» )

l’l | \\\
Call Connected—;/

WTA

Context {

N~

>

Call Cleared

N
SNy

Figure3—WTA Application M odel Using Only One Global Binding
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Since only one context ever exists (the one created when the global binding to the Incoming Call event was processed),
this application model alows data to be shared among the various cards and decks of the application. However, its
expected lifetime would force the author to have to deal with other events such as incoming messages, etc.

Assuch, it ismost likely that each card will need to be able to handle awide array of WTA events. Applications
built using this model could be difficult and time-consuming to maintain. Race-conditionsmay-exist

App cardl ] card2 P{ card3

Device
Layer <
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4. Bug fix to user-agent behaviour when user denies
permisson to access WTAI URI

4.1 Change Classification

Class 2 —Bug Fixes

4.2 Change Summary

Section "6.3 User Permissions" specifies ambiguous behaviour of the WTA user-agent when the user does not grant
permission to invoke the URI version of aWTAI function. Currently the specification says that in such a case an empty
string should be returned. However, the WTAI specification of 07-Jul-2000 states that the empty string is used to
indicate successful invocation (see section "8.3 URI functions" of that specification). Therefor, the right user-agent
behaviour isinstead to return an invocation error, which is represented by the string *-200", when the user does not
grant permission to function invocation viaaWTAI URI.

4.3 Change Description

| Editor's note: This change only proposes changes to the section 6.3 User permissions, page 14.

6.3 User permissions

User permission shall be given for all WTAI (public and non-public) function calls performed by executables. An
executable is any entity-whichentity that calls WTAI functions. |

If aWTAI function isinvoked and the user does not grant permission, the invocation must return immediately without
any side effects from the invocation and without any change within the device as a result of the attempted execution, as
if the WTAI function had not been invoked. In this case, the WML Script version of the WTAI function must return
invalid and the URI version of the WTAI function must return an empty-stringinvocation error [WTAI].

0O 2001, Wireless Application Protocol Forum, Ltd.
All rights reserved



WAP-169_104-WTA-20010508-a, Version 08-May-2001 Page 18 (20)

5. Removing arbitrary requirement on storage
capabilities

5.1 Change Classification

Class 2 —Bug Fixes

5.2 Change Summary

Event parameters are passed to the WTA user-agent along with WTA events. In section 7.3 of the WTA specification
there is a statement saying, “A user-agent MUST have enough space to hold at least 10 event parameters and 250
symbols (e.g., characters).”

The statement forces a kind of requirement that is unnecessary and difficult to define for aWTA user-agent. Among the
currently defined WTA events there is no event that passes more than four event parameters and the actual length of
parameters varies between events. Future defined WTA events may pass more or less than four parameters and those
parameters may require more or less space. For forward compatibility, the WTA specification should not say anything
about space requirements for WTA event parameters. It should be up to each implementation to provide the space
capabilities needed for successfully executing services that use any of the WTA events defined in WTAI, including
Network Specific WTAI where applicable.

This change proposes removing the statement.

5.3 Change Description

Editor'snote: This change proposes changes to the section 7.3 Event Parameters, and to Annex 2 Static Conformance
Requiremenst, section A 2.1.3 State Model, table Event Parameter M anagement.

| Editor's note: On page 17.

7.3 Event Parameters

Event parameters are transported with WTA events as defined in [WTAI]; e.g. caler id is transported with the incoming
call event. How to reference an event parameter is defined in section 10.5.

The following principles MUST be applied:

e« The WTA context retains the actual parameters of the last bound event received. A bound event is one that has a
task associated with it in the given WTA context or has an associated channel present in the repository.

» Upon receiving aWTA event, the user-agent must set the event parameter state according to the following steps:

1. If the WTA event has atask (including NOOP) temporarily bound in the current WTA context, the user-agent
must clear all event parameters and then assign them new values based on the WTA event prior to invoking the
bound task.

2. Otherwise, if the WTA event is globally bound and the user-agent intends to react to the WTA event, the user-
agent must clear all event parameter variables and then assign them new values based on the WTA event prior
toinitiating anew WTA context to deal with the WTA event.

3. Otherwise, the user-agent must not alter the event parameter state.
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Annex 2 - Static Conformance Requirements

A 2.1.3 State Model

Event Parameter M anagement

Iltem

Functionality

Reference

Status

Requir ement

WTA-—EPM-—C-001

The WTA context retains the
actual parameters of the last
bound event received.

7.3

WTA-—EPM--C-002

The WTA user-agent sets event
parameter state.

7.3

Suppertforstorage-of at-least
10-event parameters-and-250
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6. Event handling clarifications

6.1 Change Classification

Class 2 —Bug Fixes

6.2 Change Summary

There is uncertainty as for the problem of how and when the mobile phone should indicate to the user (e.g. by ringing)
that an incoming call has arrived.

On one side, the Incoming Call Selection sample service in the WAP spec requires that the phone indicate that a call has
arrived, so that the user can further be notified of menu options to select. On the other hand, in another sample service,
the Voice Mail service, it is clearly stated that the “client answers the call automatically”, implies that no ring should
occur.

In the old WTA Temporary Event Binding (10.3) it specified that “An existing WTA service can be programmed to
handle aWTA event within the existing WTA context. Any other event handling mechanism (standard MM or
repository) must be overridden by temporary event bindings’. In the approved Event Handling CR (CREC-WTA-
M-N-E-29-NOV-2000.doc), which was submitted and accepted as an editorial change, there isno such note. Thus, in
order to match the new Event Handling to the old spec and to provide the ability to support the sample services givenin
the spec the following should be stated:

1. A servicethat isbound to an event must replace the standard MMI handling for that event.

2. Any MMI activity (e.g. ring) should be explicitly invoked by the service.

6.3 Change Description

Editor's note: This change proposes changes to section 10.6 Event Handling Process asiit is described in the CR
CREC-WTA-MOTOROLA/NOKIA/ERICSSON-29-Nov-2000, also included in this SCD.

10.6 Event Handling Process

A single WTA user agent instance must not allow more than one WTA context to exist at atime; it isillegal for aWTA
user agent to have multiple concurrent WTA contexts.

A service that is executed upon detection of a WTA event, MUST replace the default MMI _handling for that event. Any
MM functionality that is required by the service must be explicitly invoked by the service content.

The step-by-step process below describes the reference model for handling of WTA events by the WTA user agent. All
WTA user agents must implement this process, or one that is indistinguishable fromit. The WTA user agent must not
begin processing of any WTA event unlessit isin a stable state as defined in section 10.4. If a network event which has
acorresponding WTA event occurs while the WTA user agent isin an unstable state, the implementation should delay
processing of the WTA event until the WTA user agent isin a stable state. Any delayed WTA events must eventually
be processed in the same order as they were received.
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